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-& l-Bfl^H(sand blast) .#3* #«fl 42H<H $)Hs]# 7>^$ * i35} 

w o^i 3WtK •& ^£ ^ofl HV3E^fl i^>7> *Wo)o] ^o1b|S] wflig^ 

21 *M|3. H^^Rr ^Sf, -8-7} HHKi^£ A>4°H ^0}^^ ± ^o) gj, 

^*Kr tf^, m& wfl^^r i^S] ^15L teR^Hr £3l<2f, # 

7] ^eH 1 ^ 4^1^ AM*!**! *fl^l ^^*>7fl ±.3<q <9^* Al^o> 4.33 g.^ 

— -S- £4*H W Af^ol^ 31ols]o] afl^-g- ^flH fJliB 7^s>^ #711 ^ ^"71 ^flH £ 
Hfl^H A>s).ol^ ^olsj^j Hfl^# ^fieHWTr QAM: 1^ 44olo] $flo]5|S) 

£3 y o^# ^fB}. £ ^S] S]^!-^ 7fl-«i*H T« 
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.,. °)*H± a\^o)o] 3)0)3] <2) 1-t ^{METHOD FOR SEPARATING SAPPHIRE 

WAFER INTO CHIPS USING SAND BLAST} 



LESS] 

£2r^ t^i 4^1^ ?|o)5]o] « t ^.g. £A] ^ ^5=0)4. 

10 : 4^°]^ 11 : cfojoj-s-c ^ 

12 : Eflag tsflolH 13 : cH 

14 : cf 0 l°l-^H ^ 20 : 
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{^0.1 7)££°} "A =L £0)4 f^ 7 )£] 

<9> £ ^M-fTll ^-^^(LED) ^1S<H1 4~§-4tt ^>xq-ol<>l ^o]^^ 

44°H wll^i- ^4"?!^ (grinding), 2fl^ (lapping) ^ f-^ (pol ishing)tr 

— #2fliH(sand blast) ^4 °l-g-*H ^eltr ia^lU (scr ibing)f-.2.3.4 44°1 
<H ^1 °1 ^ » J£4 Jl^t^^-S. £t 7>^^>7H 4^ 44°H *H44 £t 1MH 
3°14. 



4 ^IS *14*M 4* CF 44-2- 4<3 ^ ^-4## ^l^Hr 

^44 oleTfl s}£4. xfl^-s. 7^ #44 5}^ *H4 $-43.^ LED^S. 

*)ltr3 ^4 ab^- ^o. 3^4, j^fe «£#3l(GaN)£l 34 LED7> f-#$- 

o)l 4^ 3^, ^ { ^Ajjo. o] ^j. %%<&q g_A) 7 } Hl£i 7^e>7ll £1^14. ^44 W 
4 LED71- *H LED, 34 LEDS.4 ?l£7f ^rJl t# 4#°1 565nm ^£5. *l£l tf^l 4*1)4 ^ 
-S-tt 4#4 o}^ 7 ] nfl^-oll T.}^^ #€<£4 i^Br*^ -°4, 43 i 

4& #€<3^ 4# 525nm i^-E £^ 44 GaN LEDl- ^f-o.S4 °)i]*Y & 

47} ^13524. 444 LED t^^H^ ti>£^ll ^%±x}7\ 7fl^ o.S.4 7J ^ 
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m ^1 LED r]±^)o) 7 \ 4-4- %%t}7\] S)%JL, 3^fE]43 451 

^ fulfil £3*1 $ £31 ^ojjL }=fi# M^iLt- ^Al^o.^ ^ 



^ Ajofl^, GaN ?1# tfoj] MOCVDCMetal Organic Chemical Vapor 

Deposition)^, HVPECHydride Vapor Phase Epitaxy) 1 ^ ^ 7]^ JEE^- MBE(Molecular 

Beam Epitaxy)^ AS. ^$*}?}7\] £4. °1 »>H °1^ 71^5.^ ^3. 44°H( a-Al 2 0 3 ) 7] 
# SEfc SiC 7l^o] Af-g-slji #4. 44010] 71^ ^4-l-i^(Hexa-Rhombo R3c) tfl 

3fe 1«34 c ^ 3*HHr7 r 13.001A* £a*l, a^r WAS.^ 4.765AS1 

3*r?i Tlell- SHrtf. 44°1°1 ^^(orientation planeHl^ C(0001)^, ACmO)^, R(ll 
02)^ ^-°1 014. a o v 7 ] ^aj] 5 - ^aj] AI.40I ol 71^.05.^ C^^l ^-f , Hls^ 

GaN W4 ^#o| -g-ol§H ( siC 7l4°ll 7^^jl jL^ofl^ 9i^*>7l iS-i ^3 go} 



-§-#3 A3. ^2f£#7ll a>£7fl ^^4^, A>4olol 7l#4, $7] Af4olol 7 ]# 

*ll^el4. ^7} 41 S.£% #2flHf^ GaN#4 n*§ AlGaN^AS. o]s^6\£ ^ 0} o.^ ; # 
7l ^^f-fl-CMulti-Quantum Well) inGaN^AS. ^s-ol^ ^ 014 

5t, ^"71 7112 #211 
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GaN^4 P^ AlGaNf^SL ^ ^. ^, GaNf* WW go) 44 

o H 71#4S] 2|*WW- iHM^l « AlN/GaN4 ^ * 

7i a W o H Tt^fr *d?H M^laa. ^ a* M*M 4U, 

o^ofl fl^ti^ ^71 42 H^S «S*4 MS* 43*H ^71 41 5.^ t^f 2 ! 
•gjjL ^A^lJl, =L 41 5L*d^§ ^34 41 «. 

^71 42 £*d*§ M^S. ^IW 5tt W 42 5L*UI t^f 

^71 7l*o.s *M*I* 

<is> $ 7 ]Q m 44*W 4 1 M^*, * 42 £*d^ 

«d£4 SiLS W*4. ol 4, ^71 A^H^r 4-f fctf* M(5L£i : 9) 

ol HS, ^71 A>4oH 71^ HiW3, ^, *3<S*M 4*M<H 

, £ lafc ^ 0 d<3 #3* 4°M£S- 
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€(1D* 4£«M 44<>H ^Wl^dO)^! nfl^i- ±%4\ ^lH* I-<H, 115jtan)S. <£4W. 
°H, £ lbi £4$ 44 £o] ^-71 a4 0 J^€ 44°H 4$ % f5Hi£4. 2fl 

. ^^44^, «4 3-7)7} 6w°A 444£H t£ie](i3)i- oj^H ^°J^€ 44 
°W 31<Wl0)f- efl^g feflolE (12 ) ^H14 ±33 ^(il- l-ol, 81/an)S £4^4. «M 
o) ^, # ? 1 efl^g pf^7HS £ lbi 44 ^43 37l7> 3^*1 

4°14£H ^3(13)* <WH #7l 44°H *H*l(10)i- ^(6fll- #<H, 80^) 

3. t^^l>4. 444-2-S, £ lei u}<4 ^o] #71 A}^^ ^ol^ldo)^ 

:is> 01^4 ^-o. ^ m ^ g$ fel^ 71^1 44°H n £3 

7iH7l(Ra) ^ -g-iKstressH nfl-f ^El, 4°H£H ^AS. 44°H ^ojs)^ 
^3.e1-olH 0 lfrl-7l7> -g-ol^l &4. ^, 4°14£H A\^o)o] 7 ]# ^6\}^ $ 

q$ ia4°l a 6 l0 l ££*fl*l^ lHt>4. ^H4°l a J *1 t^Rr £3°11 3*fl, 

iH4°l H cH 7H1 ^ £$4 5. 3a £ £ 3H #4 2 

£ aefl*H 33 ^« 7i§M7l7l) £|JL, 4*1 H71-21 4 

olofSH 3 A}-g-^ ^7>A^ ^HSS 7i*}Al7U 4% #7}% $7}X\f]£ $14. 

ie> o^l, # 7l£S<>H4$r §5]£)^ ^ a^tf^ ^HM^l ^ahi h 7 ^ 
4°14-&h ^s] 44'M #±4^1 Si^r 44°H 40 °1 91^1 €-2] i^3<H £4. 
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$\ -g-^(stress)^ ^ icf -g-ol^jT. Jl^^ iH^l^t 7^1-71] «H , ^2] S»] 

£ afl^sHrHI 5£4. 



<18> Aj. 7 l 7 )£aj ^^ 7l <^ £ ^r$£ > 

<19> Aj-i£o)j a>£^l ^71-7} A>3)-ol^ %}o}3\Q\ yflTg^. ^^c^ ^^o]^^ £ 

7jl<4, ^"71 ZL^ojg^ A>4o]^ $H51S] afliS^ ^flS 5fl^^ ^^Sq-, #7] ^ 

£ A>2fol^ 4Ws)dJ Hfl^# #fiH*Rr #7fl4, # 7 | #Sl>a^ 44 0 H $j|o| 

31 Hfliai ^^Tfl "945 Al^oj cj.^ o.^ ^-A}^ A o V 7 ) A >S(-ol 

ol SflojjijS] Hfl ^^. t^fl^H 7>^l-b #711 ^ ^71 41 = fE|iS 71-^Sj Af^oH 31 

wfl^-ar ^HeH^Rr ^7111- i^Rr ^o)o] %}o]3\$) -g-E^i- 4^^. 

<20> ^7) |5fliB 7f^^ £31^, A oM 4^°H Hfl^Sl f^-f 7 } 7 >^>B] 

1±4 1.5mm xJj\7) 2.5mm ^ ^!M?lfe %°] u\%^t±. 



<21> StV, #71 ^flJEL 7^1-^ ^loflA-1, ^71 ol^ E^^, £ AJ.^ 
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44 *1#£ 5fmi vfl^l 50/anolji, ^V 7 ] <g*} 7 } «-Af£|fc a}#£ 5-g- °14°M, $7} ^44 £ 
4 3kg/cnf tfl^l 5kg/cnf<y 4^*1 *>4. 

<22> s^V, #7l fefliS 7}^t}^ £tH4, #4 44°W *H44 ^1^- 2/zm vfl*l 
14jum #£4^, #4 A^o]^ $flols) nfl^s] S ^7i^7l^ 0.013/zm 4#°1 ^JE^- 7>^°1 
4^344. 

<23> oj*}, £<3^ £ 4£ 44°H *H44 -g-f- ^#4. 

<24> E 2^ £ gigoq 4f 4401^ flM^ f-^- E4fV *3£°14. £ 2a 

ofl 44 ^01 3*14^ 4°14££ «UD£ 4-8-«H 44°H *IM4(10)3 «H3-§- 
i^s] *M|(<** 1-^, H5jMi)S ael-^l^ (grinding)^. 

<25> 4^S, £ 2b^l -E^1*V 44 2°1 #71 ZL5K1^4a 44°H $6\$& efl^ ( lapping) 
# €3#(polishing)$4. m ^H4^r, f-# '^44 H7l7> 4°14£H £44 

(13)# <>l-8-*H 44°H *IM4(i0)f- efl^S #3HH(12) #<H14 ^IH 

1- §4, 8l/fln)s <g4tb4. efl 3 ? 4s£ #7l sfl^g ^4 4#443. £ 2b^l £ 

4€ 44 £4, sfl^g *3°fl4 4-8-3 £44^-4 n£ <MH» #4, 3^)<y 4°14££ 
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#^5](13)1- °l-§-*H, $7] m W±S. $7) *\$o]6\ ^o|s)(i 0 )f. ±% 

^e](i3)t °l-g-*H 4s]- 0 H 3Wsl(l0)3l nfl^t £4*1-71 nfl^-i # 
7] A^ojo] ^olit) wfligo] i^7H^7l(Ra) g -§-^ (stress)* ^MW. $7] 13^ 

-g-ol^Tj] Aj-^olol ^olsloj ^ 3 e)-o]ti 0 l^) ^j-Tfl £4 



n^\7) $\n 5. 2ci £A]^ afsf £o] t 4^ |e|ae ol 
-g-SM <g*>f. ^aie, Af^ol^ fl|ols)S) afligofl ^s>7fl £4«H ol a\$o)o] q 

7>^tb *3 ujsj.s ^o. s Af^oloi ?|olsl(io , )5l m^do'a)^ 

t5fl^H 7}^}^ — t^B 7^ AfSfolol cq] Ol 55) ^) tifl ^ (1 0 ' a ) ) |S 

*M1 ^€#°1 t^W. 0} flM*] sflolsl 7f^>5]Sl ^ol^(h)7} 1.5 

ifl*l 2.5mm°Jol a^sfc].. 6 13$ Af^o^ jtyo] 5) (i 0 - )s] ufl^(lO'a)^ -g^ 
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<28> O.S., 41 JE feflil ^£ 7>^1 <gx}f- £a}s}o} s^tD* # 

°> ^fe ^^O.S <M4 f^K 3.7), £A> OJ^o] «A>A]^_V 

°fl 42} n 141- ^ 

<29> £ ^ofl ^-g-S)^ 4flH fE|iH A]~g-£^ ^^(SiC), 

(B 4 C) £ #S|- W^-h-(A1 2 0 3 )A5. ^3 nf-^Ai o]^;g ol U\$2\Z}V± 



<31> 
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#71 JL 1# t^l"^, <M3 ^]f-o] 5/aiL 4 *J-£ Af4olol $]]o)3l<>|) 

3£ 4*^7] 50/fflliCf a. ^-foflfe ^o^o] jij-S^Tfl ^Al^ gnV o\ 

^ E.^7\£7)7\ $tt}7\} AfsHol flo]s|£j ^£f- ^M^l £4. $7] 

<M3 *1§^ 7^4 n^l, oj^ £40^ o| 3kg/cnfil4 4£ 3-HI*r 44<>)ol ^ 

0 lsH *J**M °ls^, 5kg/oDfii4 €■ 3-fi*r *Hs|4 ^)m. 4 £ 5M1 # 
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^AjZ] J£nV ofqef S^7l^7l7} 4£*}7ll ^44 4444 ^Hf- 44471*1 4 

4. <M4 £44 # 34 5-g- 4# 4#4<a 4-E4-7fi 4^4 ?U, S34H 

71 7> 45L44 £44 444 4 *H °14^ f-tg £1- ^ 5fAl7l Tfl €4. 
<33> ^ ^6j) ^-g-Slb 4U= l-5fl^H ^ofl Af-g^fe- «a4S] 41"£ 5 44 50/01 

44, £4 3 44 5kg/ctf°14, °*]44 £444-8: 5* °144 4^444. 

41 = fsfliHt %n #±S\xr 4444 $11444 2//m 44 14/m44, 4H = fHfliB 

1- f-*fl Af^o)^ 4Ho]s| afl^Sl M7ll7l(Ra)^ 0.013^n 4<&4 7 V^4 4^44 

4. 

<34> ojAj-sj. go. 2,#6\)X] Aj-7] A>s}-ojo| 4H*I4 4^ 4H— fsfliS 7>^*V ^, £ 2d 

4 £44 H>4 £01 CfolofS-H ^(14)# ^-1-g-^H 4"4 AfsHol 3H3*1(10)^ — -3- 

44 u o 1 44 ^t^. 9M 44 £4, #4 A J°1 01^44 44°H 444^1 

1^^- -§-^4 nfl-f ^4. a,, 4°14£^ ^(14)i 4^ 4°l2l ££o] 4^34 ^fl-T- 4471 

*l)£4 #4 444£^ ^(14)4 4444 £4^8: -g-oi^VTll ^344^44 £*>4. :ze]4, 
4flH fefliB 7}^-g- 4444 $h's|6|| i^sl 1H4714, 444 £44 -§- 

^ol ^o>4jl olS. olsfl ^.cf -g-o^l-ji ^^-*V iH44°J4 7^44 ^4. 

<35> £ 4 ^ AflH fsfliB 7>^-# ^444 A>4oH ^ 5E] £t « 0 V«H o} sfl 

-g-em 4H31 £#£4 34 £ 1^4 44 I-efl^B 7^# ^44 ^ £44 4.E31 
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^%±z\ 3* «lja* 4*! 0 14. £ 4a ^ H 4b*r 

Sa^..^., ^ 4c £ 5. 4d^r £ t^l 4€ a <W 3*1) 33 a^o.S, £ 4a t 

£ 4b4 HliH*fl £ nfl, 33 4£°1 M^l frfi.^ ^3 343 3 31 7} ^^711 ^t^H 

ia^l^lo] 4^S. °l-¥-<H44 ajrfe ^-fofl, £ 44| 33 3^1-^ W 

4-8-^ #^13 4w mm ^ m. 

£ ^mn ^ s^i 3*n %°] 4^u, 

U3°fl 3*11 fH^U4 «W, 7l7fl^ # ^3 71^^ *HJ-£ ^0\^7] &b $ 

*) ^6\}X\ ^Efl^ ^ ^^ol 7>^5>4^ 3£ # 7)^^ f-#3 

7>^1 7H^]^ 4^t 3H4. 

£ 4-^3, 44°H *IM3|£ 4-§-*H 4^ #s.n) ^±7} f-£ i 
3£H a J ^*J* S*M 7fll 3— £5^Hr 3^, 44°H *Hb|3 Hfl^ iieKl^, efl 
£2]^$ * ^H— £efl^B 7>^^o.s^ -8-71 44°H «ll<33 -g-^ (stress)* # 
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7}^ icf -§-ois:>j7 ££3*1 iHBMtg-g. 7Br*}7ll $4. o)t- ^ 33 sl^^-g- 7 fl 

*l 494H3£ £°l^r Jl4?> $14. 
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1] 

$#6\] ±7.}7\ 44°1<H. $M*\z\ «fl3^ 5-42. ne^^Hr # 

31; 

>a-7l aeKUM 44°H afl^# ^fls. sfl^sRr #7)1; 

A c v 7l 44°H sH^sl y^^- ^is. #eRi*Rr #7)1; 

A oM #el^€ 44°H Wfl^^l ^^Tll oj^s Al^o> £ 

4H— tsfl^Bl- ol-g-ft a>4o]^ ^o]3il^ £e^. 
[3?* 2] 

fl<>H, W AflH fEfliS 7>^}^ #7^, 
#7] 44°H $Hs) Hfl^sl 7H>7}e]i4 1 . 5mm tfl^l 2.5n 

[^^J- 3] 

# 7 ] /flc fEfliS 7f^}^ #7lHH, 
o^o^ oj^oj^. ^ ^fltr fEjAEf ol-g-^V Af4o]c^ ^olsjo] «^-a 0 V^ 
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[3?* 4] 

4l*M $X°]X\ , #7} AflH l-2fl>:H 7^>^ ^TlHH, 
5] 

6] 

*1U%H1 fl^W, A o v 7l fslliH 7 >^efe £3HH, 

#7l ^j-S] f-A]- <£3 £ 3kg/cuf 5kg/an'°J# ^ iLS. fsfliBt 

1> A>5|-0]ol ^015)0] 

7] 

*fll1N $^1, # 7 ] Aflc fEfliH 7>^^ 12-7110^, 

8] 

^Ufl Si«H>M, ^7] 4EH i-2fl^H 7>^Sj-fe- #?H>*1, 

Aj-7) A>4olol ^0)31) Bfl^^ i^7l^7l^ 0.013^m nj^Vol 7>-§-^-§; ^lo^ 

s}^ 43— l-Efl^Hl- °]-g-$ ^M^s] -g-f-wj-*]. 
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